Glucose-insensitivity induced by Ca(2+) toxicity in islet beta-cells and its prevention by PACAP.
The present study examined whether a sustained increase in cytosolic Ca(2+) concentration ([Ca(2+)](i)) causes glucose-insensitivity in beta-cells and whether it could be modulated by pituitary adenylate cyclase-activating polypeptide (PACAP), a pancreatic insulinotropin. Rat single beta-cells were cultured for 2 days with sustained increases in [Ca(2+)](i), followed by determination of the [Ca(2+)](i) response to glucose (8.3 mM) as monitored with fura-2. High K(+) (25 mM) produced sustained increases in [Ca(2+)](i) in beta-cells, which were inhibited by nifedipine, a Ca(2+) channel blocker. After culture with high K(+), the incidence and amplitude of [Ca(2+)](i) responses to glucose were markedly reduced. This glucose-insensitivity was prevented by the presence of nifedipine or PACAP-38 (10(-13) M and 10-9) M) in high K(+) culture. PACAP-38 attenuated high K(+)-induced [Ca(2+)](i) increases. In conclusion, sustained increases in [Ca(2+)](i) induce glucose-insensitivity (Ca(2+) toxicity in beta-cells) and it is prevented by PACAP possibly in part due to its Ca(2+)-reducing capacity.